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+ (v·!)v = － 1ρ !
p + υ !2v (1)
式(1)中，ρ为等离子体的密度，υ = μ /ρ 是运动学
黏性系数，μ为动力学黏性系数。以管轴为 x轴，在
笛卡尔坐标系下，显然管中等离子体射流的每一点

















式(3)中，v 是轴向速度。于是又可得到 dp /dx =
const。所以压力梯度可以写成 － Δp / l。这样，管道内
等离子体的速度分布即由 !2v = const 形式的二维
方程确定;这个方程必须在管道横截面的周线上
v = 0 的边界条件下求解。
对于如图所示的圆截面，建立极坐标系，由对







d( )r = － Δpμl (4)
积分后，得
v = － Δp4μl
r2 + alnr + b (5)
由于在管道中心处速度必须是有限值，所以必
须令常数 a等于 0。常数 b由 r = Ｒ处 v = 0的条件
确定，这里 Ｒ是管道半径。于是求得
v = Δp4μl
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等离子体射流长度的变化图(如图 3 ～图 5 所示)。
图 3 Ne等离子体射流实验结果图(a)电压为 3 kV;



















图 4 He等离子体射流实验结果图(a)电压为 4 kV;
(b)玻璃管内径 D = 2. 15 mm














图 5 Ar等离子体射流实验结果图(a)电压为 5. 6 kV;

















子体射流是采用 Ne为工作气体，在电压为 3 kV、玻
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Design of Virtual Dental Implant Guide Template Based on Characteristics
of Surface and ICP Ｒegistration and Fusion
LIANG Ying-peng1，TANG Ping1，CHEN Song-ling2，JIANG Xiao-ping3，XIA Qian1，LI Fang1
(School of Automation，Guangdong University of Technology1，Guangzhou 510006，P． Ｒ． China;
The Stomatology Department，The First Affiliated Hospital，SUN Yat-sen University2，Guangzhou 510120，P． Ｒ． China;
The Hospital of Guangdong University of Technology3，Guangzhou 510006，P． Ｒ． China)
［Abstract］ According to plant guide production efficiency and low precision，using the method of normal surface
features and ICP algorithm，registration and fusion of dental model reconstructing by Delaunay algorithm and the CT
segmentation model，are determined by fitting the surface of implant position and virtual guide through the relevant
information of virtual craniofacial structure，completed the design and produce STL data implant guide． The experi-
mental results show that the guide more convenient and accurate．
［Key words］ 3D reconstruction registration fusion
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Experimental Study on the Axial Symmetry Plasma Jets
GUO Shi-jie1，2，XIA Jun-ming1，2，HUO Wen-qing1，2，XU Yue-min1
(Center for Space Science and Applied Ｒesearch，Chinese Academy of Sciences1，Beijing 100190，P． Ｒ． China;
University of Chinese Academy of Sciences2，Beijing 100049，P． Ｒ． China)
［Abstract］ The potential application of atmospheric pressure plasma jets has attracted extensive interests re-
cently． The mathematical model of axial symmetry plasma jets has been established，and it shows that the length of
plasma jets is directly proportional to the flow rate when the plasma jets are in laminar mode． Effects of supplying
voltage，gas flow rate，internal diameter of the quartz tube and different kinds of working gas (helium，neon and
argon)on the atmospheric pressure dielectric barrier discharge plasma jets have been investigated in the experi-
ment． It is found that the length of plasma jets is identical to the result of the mathematical model when the jets are
in laminar mode． However，the transitions from glow discharges to filamentary discharges and from the laminar
mode to the turbulent mode have also been observed when the supplying voltage / flow rate increased，both of which
have lead to the decrease of the plasma jets＇ length． The composition of the working gas also has important effect on
the transitions．
［Key words］ plasma jets dielectric barrier discharges laminar flow turbulent flow
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